Title of the Invention 

OPTICAL FIBER FOR WDM SYSTEM AND MANUFACUTURING METHOD 
THEREOF 

Background of the Invention 

1. Field of the Invention 

*%.w\z$L&frm£mytfcm (wdm> £^3^77^ a\ y-u#v 9 

y 7 7 1 A£ ct zst <DMT&n& t it s . 

2. Description of Related Art 

-)&lc.)t7 7^ A^fc^JI^MS 1 5 5 0 nrnj^Tlfe/hS 
^©^S^^ffl ^tzJtfexklt'uo ZtfimiZn, ®.m 1 5 5 0 nmttiatcif uft 
l»fi4Wt5^i(y7h*77^A (DSF) ^P^^^nfc, d (D % 7 7 -f A 
tCckO, i^fi 1 . 5 5 Mm3H;i3^T-fSi£^5^$:G b p s © ft 21 "1 1£ <h & 

m) ^e^irt5^T(7)w^^fg^^to^6T^^^c^f ^nxi/^o ^lt, wdm 
WlZ^TzU^j y-Vnftnyy h%y 7-ta (nzdsf) mmmzntco z<d 

NZDSFOFIiCJ:^ ffifi 153 0nm~1565 n m © $ ft M (CA> 
K) & it/i&g: 1565nm~1625 nra^tSil (L A*> F) TCWDM 

<I ^ ft ® & ^ ^ ^ © tM £ JZ if 3 IS * tfta £ tt T n & „ 

#H*Rf8f 6 2 0 5 2 6 8 fl:IS$ftTH5B«T(t 113 1 3 
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2 tttmmm 1 3 1 <d&o \z, pyt7 r-r ntmmm^y 7 

i- A/\°5^-^£*tif VUtfiZ. 1 3 8 3 nm0OH|iRt;J:5a*lf-^ (0 
13(0133) SfiJKSt, 1. 4 // m# it £^<h{;:£ 

0, 1. 3^m^, 1. 4jimS, 1. 5 /z (DifSJE V^^^^T © C WD M 
(Coarse Wavelength Division Multiplexing) yXrA^IIIlTl^, ^1 co C 
WDM£iyXtAl;feliTlt ^7 7^Attl 3 1 On mjfi$ fc-tf □ frMfi 
^ttSt* (#$(M 13 1), 1 . 3iim^tt, ATVfcjiUc^ffl 
U 1. 4 umfflT 1 0 G b p s K-h®fel^I^ StlTl^. t tz, CCDfft 
^ C WDMfcjl77j£<7)ii^£ J; 0 , 1. 4 a mflrWDWDM (Dense Wavelength 
Divis ion Mul t iplexing) fsiMtC^F oJ^^eitge feifi¥^%$ *U ^fflfb^tio 

O ^) o 

la^S^B^ 6 2 0 5 2 6 8 ^©^^HffitlTV^ ^mfctl§. f 
T^^ffl^$nT^§fg^SM©ffi|SJW^iCfeSfe> 1. 3//m^fej||fflS^T 
fe§^<h^%^n«\ WDMfe^fflC 1.4/zmfO^&bf 1. 3 ^m^^^ffl 

-7j, * H#I1F^ 5 9 0 5 8 3 8 % \Z M ^ $ tlT V>5 £ V X . 0 1 3 CQ# 
Mil 1 3 4 CDJ; -5 fc, ^ 1 3 5 0 ~ 1 4 5 0 nmt'>7h3*, 

1 3 1 O'nmt 1 5 5 0 am©^tt©1635tt*l . 0-8. Ops/nm/km 

<t 1- 3 d t t\ ^ & s ^ t © w d m & m £ ^ m r & % 7 7 -r / \~ ifi m m £ n t v > s , 
tfeiBmsnT^s £ "5 F7^-i^'iMFD \x\t^7mmmm Aero 

£/h£<it£'5£;L&^o/i:o ±l3^a#WT«, Aef f & 4 9 /i m 2 A«±K <h $ 

'*& v *H»flFSB6 1 3 14 1 5^Ttt, 37D«yM:*tt5i77^ H/37 
i££2. 0~7. 5 ftZZtH, 7 y FCD* ©OHl#, 

leu 7 F*3 £ t*BfrihU iOH©77^A'^iIbTH5. L^Lfc 
. OHSl: «fc5©JR tf-# tt — Jttfc'l E C 6 0793- 2 -50 (first 
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edition 2002-01) A n n e x C Section C 3. 1 § TksSt 

So 

(1) tt-ii, M©->>^;i/^- H3t7 7-f/'?^<«t^3nTi3o; ^n^ 

(2) ^7 7^a'ii -irk:, 'r-^jiitzn. JiToffBrticftaisns^, 

^r-y;KOtr-Xgtt¥^ 1 kmgjttftoTUS. — *7 7-fA'li, 
a*, 2 5 ~ 5 0 km© tf- XST ffiffi 2 ftT U -5 » 1 3 8 3 nmCOH 

* h u * >*k:*V5Ttt» iooo ^g*©#'L^— ^ , ;i/*«Hffl'fb*n.T 

*5D. 1 kmg«T0»tt (fciitl&) ©J^-tt, 7 7^A'PI 

tf, ±12*3*1$ Will 5 9 0 5 8 3 8 ^T?ft*.$nTViS%7 T< /Ult fefL 
t>SRT©7 7< n©#f±©i^ — tt^^lESnT* bT\ M F D (Aef f ) ^ 7 urn 
8St/hSVifc»MFD)J»9 . 2 /imgK©8*«fS'>>^;i/ ; e- K3t7 r < A t © 
$MT«> S5a»5feA«0. 3dB H±tao. ^IMtttft V^ 0 :c±5C, IS 

dt^§. d©s^tt^oviT, earn • e^SBoMiSA^. iifti^^t 
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Summary of the Invention 



#589!H, 1 kmg©gR77fA'(D 1 3 8 3 n m\Z& if Z>fcMffi&(DWi^i% 

btlbnH OH©PliKh:-^T$)^iSfi 1 3 8 3 n m©fciH»£©fi^- 
ii^McDil^i: £: fete, ^^©x>^;u^:- 7<fAt^^ 
T, ^©Ifil 3 8 3 nm^0£Ii*Ofi¥^-tt$iglfcg*, KT©* 

flIAfcf, 2 5. 2 kmS0^7r-f A'Ci^T, tSl 3 8 3 n m©¥^f5ii 
JS&#0. 3 2dB/kmt**f) > OH<7)PliK t'-^^t^M^nfo^^ 
7< A*£i5V>Tt>, 1 km@©K^*i^$?PJJ^L,T^S «h , 0. 2 8-0. 3 8 

13 10 nmfcct[flS 1 5 5 0 n m <Dfcxkm$; © fi:^ -ft £ L 
1 kmSOKrifS*tt> ¥^fciHifl£^e>©M<HteO . 03dB/k 
mKTt^St^T^fc. ZOfetb, UmcDft? 7 -i AfH. Ifil3 10nm 
mm^l 5 5 0 nml:*^T. @R©£i£iK£#&IiET£ T « 1 3 8 

3 n mT L fe $ tlT V> & V> Z. t WW m L ft, — — — ~ 



Z\<D$L& 1 3 8 3 nmS(DeM*iOSf5E!ili AeffJ£^^© NZDSF 
^»|7 D-7°{£M© NZDSF © «fc -5 3t77^A'©7'D7 7 ;U#Jg*£K: 

*fgBJ(Dmi©#J® (aspect) tt, ±^0?^^ 1 3 8 3 n m(Df5ji»^©fi# 
-%\»)<DMm£i&mVfc7 T-f A£jf Z tX&%> Z\(D%W\ZfrfrZ>ft.7 7 

<A*tt, ftfil 3 8 3 nmSoMSM^fil 3 1 0 nm©¥i^fej§t»* 
J:Dfc/h$<, 1 km£tJ:0|$0)fe7 t< A'fc*5^T, 1 3 8 3 nml:*3 




ttSftli© 1 km(D&mMko)m±m&. WfSmJS&J; 9 fc 0. 0 3dB/k 
mSk±±Z < fc^C 1 3 8 3 n K:*»Stt*0 1 km 

S©KHBJS ^ei»*J:HO. 0 1 d B / k mi^±±t < 1i 

3 8 0 nm*iT*5^t51ISItt^. 

$6 1;, l0ia«(;^^5)t7 7'fA > U. tK^x- ^>^It»fto»[fi 1 3 8 
3 nmO^filJI^^Sl 13 10 n m©¥i$fciiJSffe <fc 0 *> /h $ V> C £ 
«tt5. 

<H 0 ^ <7) 7*6 t -Y Ate cfctl«\ 1 3 8 3 n m©¥iS£2£ia5fc#ifcfi 1 3 
1 0 n mO^e&ifl&J: 0 *>/h$ < ■, jfcg 1 3 8 3 nmC^lt^ttl® 1 k m 
OKHft5fc©**iij&*, ¥^eg»*«k0t>0. 0 3 d B/kmHMt< 
fcJ&, 1. 3 8 MMflfT©ffifflj&«lirfil£fc 0 , j§R©^r-^Jl/OSpTt), fcvk 

£fc 2 2mIII*H5A^ h^7fi^ 1 3 8 0 n m^lT * S fc #> , M 1 3 
8 3 nmlr»y>^t- H £2t#« PJhET * § . 

$ £fc, **X-$;>^6t»«©ifefi 1 3 8 3 nm»05F^e2l«***»fi 1 
3 1 0 nm<D¥i%fcmm?k& 0 fc/J\SV*©-T?, ftfil. 3 8 (tmffT'CfillSO 

»ttflfj!f££$fclr>, 1##©S£) fcitfll^ (dB) 

lif^ (km) taofcfTf*5. Sfc\ ttj8©lkmOKBIS*ttt, ft? 

T-r a laasfc^tu, mj^ii:, o©ikmi;*ttseii»*^^5. $ 

6(3, 7k ^ I - v > ^ 1st gfc £ , IEC60793-2-50 ( first 
edition2002.-0l) C3. lTlJlSnfcJffiSl/^. £ *569Jfc:fcV>T 
Ay tti 3 8 3 nm.tt5. *fc, 2 2 mg fc £ It 3 * >y S ^ 7 t li, IT 
U-T G. 6 5 0 T^tt^ttS^-^U* v h^ifcfi A cc £fgi- 0 -e©ffi, 
^Tfftf^SSft&^ffliffc'^Ttt. ITU-T G. 6 5 0 ©$|, 8J£ 
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\Z $> -S o 

*^BJ©^7 7< A'tt, 1 3 1 0 nmt;^lj5MFD^8 Aim&±T\ 1 

2 8 0 ~ 1 3 2 4 nrnWiSftMic-en^Mft^ *>fct\ &ifcg<g«K:*3ttS 
#ifc©lfe*tfi*<0 . 1~8. Ops/nm/kmT, ^iXO-'/^O. lps 
/nrnVkmRTT^O, 2 2mfeti3ttS*y h^"7&S^l 2 7 0 nmK 
mo, SI1310 nm(C*3tj§¥^fsitm^^0 . 4 d B/kmRTTft 
S C t^mWit LTV* 3. 1 . 3 um^tte, M 1280nm~13 

2 4 nm£>^H£fg-to 

13 10 nmti5lt5MFD^8 tfraK±T*5fcJ?), MFD^9. 2 ^mg 

Sfc, US 1 2 8 0 nm~ 1 3 2 4 n m © \ZM a ft ffe&£ £ *> tcT , 

KRfiI*fcfctt5^ft*«0. 1~8. 0 p s/nm/km1f»5&J{>. EM 
S£^©#«^*fc«kSfc^©3i#*ffl±««iT*i*£. frmxa-~?(Dmttm 
ifiO. 1 p s /nm 2 / kmKTf*5fefe. ^3fclHlT0ifcfi#fMt©&j&« 

2 2 mffitCctS* y h^f 7$^ 1 2 7 0 nmKT.T»5'fc6, ifcS 1 . 3 // 
mfl;i3^Tl)|t- F #©*#£« M 1 3 1 0 nmtittSTO 
4dB/kmKTTS,5/:6 1 $fil. 3 m# Cfc tt* j£iHgj&« 

#5691©ft7 7 -f Att, L3 1 0nmlC*if^MFD^9. 5jUm^T 
D#«Rfi*« 1 3 2 5 - 1 3 5 0 nmtib^i^lClt I¥v 
> if ) V * - H ft 7 7 -f / N* © 7° □ 7 7 ; 1/ fc « /h PS © " H £ DP A S Ac tt T ; 3l 5! rI 

t & o , nittt fc«nfc3t 7 7 -f bth t ft & . 

Sfc, *^BJ©^7 7< A'T«, 13 10 nmlliltSMFDSA (Mm), 2 
2 mfetfettS* y h ^7^fi$ B ( n m) tlfci^C, AXB^l 1*10 
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0 0©Hfc&*E£*3E.£T±E1*ttJ&**;ET#<&. 

*58W©.3t7 r-f AT'te, 1 3 8 3 n m©¥J3£i£iI£#*, 
13 10 /* mC^^fiSI^JfeJ; 0 fc/hS< ». 0 . 1-8.. Ops 

/nm / km"?* 0 n-7£ 0 . 1 ps/nm 2 /kmaTtt§' tCi D , 

n&<DtiL&m®&±<Dffi\Z, 1. 4 /imf^iSffltSCt^T^, 0Fjn?&3. 

7K^X- v>^*|it^iij^TcDjgS 1 3 8 3 n m 1 43 It ^ sp^feit if iD ^ 
0. 04dB/kmKTT*5i:tt:iO, M7k^14 £ in * b M M tt ffi 
frlfcft 7 7 -f A' £jt#tT £3 C <h ft § , 

*M©fg 3 ©$J®te, 7Kmx-^>^|ii;^^fT^T : b 1 3 8 3 nmtCOH 

tn.. c a> HT©wDM{5inn^ji7 i j;7t7 t< /\'^^«icMB-r?>^ 

§ ; &-H7^-;i/Hg^8.0~l 1 .0 /zmT$> 0 > 1 3 8 3 nmt^lt§ 

13 10 n mfc*5ttS¥£ifci2Uifc«fc 0 fc/hS < , 1 3 
8 3 nmK£tf£#tSt/^ + 2~ + 8ps/nra/km T? * § ft 7 x -f A £0gj£-T 5 
BC, 3t7T< AS«Sr«5'l«Lfc-©^*«*-lfiL, % 6 nfcft 7 r -f AijtH £ 

(1) ST. Rfil 3 1 Onml;fcW5MFD^8.0~l 1 .0 /imtftSJ;' 

tz t # © * iSffiT § fc » T h Z> . 

( 2 ) »fi 1 3 8-3 h mlr&ttS^eiitl&^&fi 1 3 1 0 nmfcfcttS^F 
i%fcmm$:£ V *>/h£ < fcS «fc -5 CSKffl-^nTViS. fll, « l 3 8 3 n m 

£©££«, tt^-rSMS^IS'r ^ £K i 9 , ifcfil 3 8 3 nml^ttSOH 
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( 3 ) i^fi 1 3 8 3 nmOtfil^C^ltSMAH 2 ~+ 8 ps/nm/km 
tlS.%, ±5 tlKW-anTU*. JffSKlt 1 3 8 3 nml3i3lt5^«** + 

4~ + 7ps/nm/km £ ft £ £ 5 IClStf- $ til V> £ % 7 7 -f A* fcfc o T H -5 . 

fc*5> *5E«'T»JS$n*3t7 7-f Ate, ±f2Lfc!|$i4£*ifcUTV>£& bte* 

mm-?z> z t*«T#5. 

Brief Description of the Drawing 
[0 1] 

[0 2 ] 

#S8w©ai i ©i'jst^&fiii©^^©^:? 7-f n<D§>M<DiT om^^y'u 

7 7-f;^*tH"C*S. 
[03] 

^315(7)^7 7-T A(3i5tt&M 1 3 8 3 n mTWfcSlit^© 1 km&WKRflJft 

£M£*-tM0-e&§„ 

[0 4 ] 

* 3s 93 © ki 2 © fij js t % & m m m © % 7 7 < a* © js $ 7° □ 7 7 < ; i/ * ^ -r 0 

T & S . 
[0 5 ] 

*%W<D$&2 ©Mfc&5ffi©H}i0iJ©ft7 7-f A©jg#r^7°P 7 r-i 
T0T&3, 
[0 6] 

*f£0J3©H 3 ©#J®t^5^M0»J©)t7 7-T A'OfflSf^yn 7 
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[07] 
[08] 

ft:77-r a*i;d 2MS$ff o/ct^ofeitJi^x^^ Mi/El© 

[09] 
[0 10] 

D 2MSfii©7t:7 7^ A©ei£*i£x^ 

[011] 

[012] 

D21I(7)i - ^i-fett^S 1 4 2 0 nmT©fciH*l£;©^<h, D 2 
[013] 

Description of the Embodiment 
J^T^^#0®^#!>abT, ^(DmW<D$L& 1 3 8 3 n m \z & 5 £aiJSfc& 

±xELfc$ft 1 3 8 3 nm\Z&H Zfcmffi&CD&^^Wjfflmte-D^X, 

1 3 8 3 nm©fci£i*&^;*:# < mn.toT, 



-;i/HSO*ftKffoT, feS 1 3 8 3 nm0£aUa&<Z>g^£»J# 

StS 1 3 8 3 nm©Mf5i£^££f£M$1±3fc<£ttt, U SltfFlg 6 13 1 
4 1 5 tCfef<£nT^3ffirK 37o >y FK&ttS^ 5 >y F / □ 7 fcfc£±£< f 
SCt^^Jb^Ct^S$tlT^I). □ 7 □ \y H (C&ttS ? 

Attn L tz t. # 0 . MFD^t-F 7> ft $ < & 

1) VADffiC*ViT, _37»jSI^©^5 v F/37Jt<& 2£tTt Lfc. Itl 

2) ®#IgfTfe, 'R**^c*^-^-&fiB*5Tfc, M*p£T5£# Lfc„ O 

OHSyfj££ 1 p pmKTCfiSTS d ttf-C%1to 

3 ) EI 1 CSt «t 3 , (37 11feJ;tflH77Fl2) tg 

^1©$3 ^ 7 7 F 1 4©4T B 1t'> SS!Bffi©-/jN$V^- h ^^^X-fbbTttbti 
5^2^77 h*l 3 ©MSIBbfco 371 1 2^77 F 1 3 ©itte 6-8 
t Ufc. 2 # 7 >y h* 1 3 h®HfC*JtS*«att, 0. 3g/c 

m 3 «T*<M*L/^. d n <fc 9 . $2^77 F 1 3 ©^©OHgiRflEfc 1 p 
pmHTtfi«f5ut)J«Ttfc. 

si/fete^, RT(cs-rism#t#bn. @R©^-7;K-*5v^Tt>, septai 

h£z-D ft* 

at 1310n m : 0.34dB/km 

at 1550n m : 0.20dB/km 
£3tJg£ atl383nm : 0.31dB/km 
1 km(D&mm$:(Dm*m : 

atl310nm : 0.36dB/km 



at 1550 n m : 0.21dB/km 
at 1383 n m : 0.32dB/km 

MFD: 

at 1310n m -9.2ii m 
at 1550n m 'lOAu m 
at 1383n m :9.6m m 

&20^n77<jn:ifflt t mnwrwm (Aeff) fo*m<D 

NZDSF, »SX D-y{£M^© NZDSF Sttf^Lfc'. Tftfr^ > HI 2 LfcJH 
Wn7 r-f ;P2 1 ttv HlfcjSL&:371 1 HMt5^l37©IJf$y 

!2i/5yFl 3 £*f £ tlCcfcoX. 1 3 8 3 nml;*tt?.ffitO 1 

kmS©Kra»*©fk^ll*«¥^em»*'«t 0 t> 0 . 0 3 d B/kraKli&5 

Z.<D%m\zfrfrZ>yt'7T'( AtJ;ntf, l 3 8 3 nm©¥^esita^*«& 

6 13 10 nmCfi^gga^J: 0 fc/hS < , jftfi'l 3 8 3 nm}li5it5.ttf © 
1 km©KISJ8l&0*:*:fc#, ¥^fiI»*J;0t)0. 0 3 dB/kmtt±^t 
<&^fcft. ftfil 3 8 3 n mHWmmtfvJmtte <0 . SR©^r-^;P©*^T 

t>. eai»*o«aE*«nrffiTf**. it, **x-y>^ttK«o«[fii 3 8 3 

n m©¥i$ei£iB&**i&fi 1310 n mO^^eitl^ j; 0 t>/J\$ ^©T, $J 1 

3 8 o nmttie-rofiwraoftfcL&e^asfl&iEsri*. 

*58W©Kia:7 7-f A*©^£14©fca6(C 1 . 3 1 0 nmtfeltliMFD 

if%m\Z%t>Z>%7 T-i Ate, 1 3 1 0 n mK&tt&M F D # 9 . 5{imttT 
■VuftWLtiL&ifi 1 3 2 5-1 3 5 0 n mT* 5 J§£ fc, 
5. ±IB#1t«. SSI 3 1 0nmt*»t5MFD&'A U mh 2 2m&K£tt 
5*ryh^7&g*B (nm) <h LtzM^\Z. AXB^ 1 1 * 1 0 0 0011?: 

$ b fc, *5£m\Z<&frZ>%7 T-i Ate, 1 3 8 3 nm©¥*3£^JS£#» 

ft£ 1 3 1 0 nm©¥£§fej£*i&J; 0 fe/hS < . 0 . 1-8. 0 



ps/nm/kmnt). 0 . 1 ps/n m 2 /km UT £? & Z. £tf 

**X-S?>4fitiiia&-T?©ifcfi 1 3 8 3 irmC*3tt-5e£JS5fc©iBiina*0 . 
0 4 dB/kmHTitS'iCiD, fiJWMttfcfcttfcft 7 r /ISSifcT 

XfbU 2* -A 2l©UVBHb£!18It£ft«UT, 
*?Y%m 2 5 0 /im0|£7T^A'$itLf; o • ^JETD 2 #Xf?B 

Stl»il:»2^Wttf IfcfttT. TECStfti#ttStBl/fc. 

[$ 1 O^ififclJ 

7 HIIf$4 2i^&5I#r$7 1 n7 7'f^5f LT^O, ifc^ 1 3 1 0 n 
mlltlHMFDi5«8. 5 n mT & 0 . mftWi&W 1 3 2 6 n mT $> <0 . 12 
8 0 nm^f. 3 2 4 n m©MI«Cfctt§^lX a-7 ^ 0 . 0 8 p s /nm* 
/kmT*fcQ.&fc&mWZ&tf&frWt.m(Dm%i{mZO. 4—3. 4ps/nm 
/kmT?*D, #y ht7S^l 2 5 0 nmT*5. f-pl, A X B (MFD 

y h^&gOft) U 1 0 6 0'0T»5. $fc, ifcg 1 3 1 Onml^tU 
^fcitJS&teO . 3 4 d B/km, 1 3 8 3 n mK:fett£¥^£j£*B£« 

0. 2 9 d B/.km^ofc. *77'fnS*il-^>^R^JSl/ 
li^Bf(^T0^fi 1 3 8 3 n m £ 5 21 £ 5fc <P *S in « 0 . 0 0 d 

H 1 C*SSWl:«5)le77'fAH, |4l:^tSW7;0 7 7'f;^ ; lbT^ 
9, 3 1 0nml:i3t75MFDAS8. 1 iiraT*0, 

SS^i 3 4 0 T$D, 1. 3ftmSC*tt§M7P-7^0. 08ps/n 
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m!/kmT»0, 1. 3 //m#fc£tt5#tS^©*fe*ffift 1 . 6~5. 2ps/ 
nm/kmTfef], *«y h*7i([^l 1 0 Onmt*5. lot, A X B (M 
FDtA'y>*7tS®i) te8900T&S„ ftfil 3 1 0 nm^&tt 

5¥^fcM£«0. 34dB/km, 1 3 8 3 n m « 5 
teO. 2 9 d B/kmT*ofc. Sfe, * 7 7 -f A'&tK^X- v > ifUfk Z^M 
LfztC^>, fttlfcflfr&TfOjfcfi 1 3 8 3 nmKi3tj-se3liS5fe©iiiPtt 0 . 0 0 
dB/kmtfe?t, 
[<H3©^j!i#iJ] 

5 1 te* ifefc t°-;?£WU JB#r¥££V>T£ 5 KJBSr* 5 4 i; 0 A 1 fctf* 
Sg2 3 7B*r*5 2ttA2fc*Jt/hS<, SI 3 □ 7 Eft m 5 3 Rt A 3 tfftt* 

«l©77^ Ate> KlfcOeS&tOS^tefcffiOJItJ&ST?*-, 1. 3(tm 

Sfc, #369J©7fc7 7-fA*il 13 10 nmC^lt§MFD^9. 5 £i m 

KTTJfeSl^, if n#ffcftg-*< 1 3 2 5 - 1 3 5 0 nmT»S*£fctt. fi. 

1 3 1 0 n m<D <0 fe/hS < , # Bfc © ffe *f H # 0 . 1~8. Ops 

/nm/ kmT$> D,MXD-^-o . 1 ps/nm 2 /km KTttSC tfcit) - 

**X-->>>if8M*flfl&T©ift£ 1 3 8 3 nm\z&tf2>¥-i%&m&%:<DMmifi 
0.04 d B/kmaT©*^l:Hl:.5»liittl:ftnfc3t7 



<< ;tl:*BS«bT3!£7 r< A'iil;f§. -til, £ ©ft? r -f n *«!©»* 
+.K:iR«L. ^LT^mfiSrfi'kiH (D2) #X £^tmfi • SJE©ffH^ L 
!*M»tt^7 7<A'iiO)t7 7'fA'^i:$gL, jt7 7<n**rti: 

#ffii-5*i«£A0&A,T«g££j&fijc-ts. •£-©*§£, 11^0^77^^$! 
±asbfe«jifflsi^t*Jts«at ins, io~4 ot.sfcfstLiit 

8 6 - 1 0 6kPa £j£fflT£ ££**#$LV>. MB^te, IIMiO)t77< 

£©<fc"5&&21£ifi-r£ tlCct 0 . ±SELfc«M4ftfll*.5£IP|Pt 
fc, 7K*x-5?>yttIfea©»S 1 3 8 3 nm{Ci5ttSe^»^©liiJP»^ 0 . 
0 4dB/km^T, ICUO.O 1 dB/km tlTI:&5l7 7 -f A£#£ Z. t^T 

£©£5 HlTligLf:)t77< A'©IJf$M^D7 7 -C ;W1H 6 L& 
*>©T, 37 6 l!d^77 F6 2Jt 0 M V>JS#r$ © X 7- v 7M<D *>©T&5. 

S$^3km Tfel.^©)t77'fA**i?J!l.IgiWl:Seil, £Sl*!&fi 
g2 3t, JT73 1 0 0 kPa ©«& 1 0 0 %S.&m&m%£ IT, © 18 £ *?J 3 
P#KI#ISLfc. 

i!lii©f77<A*ilt^t, I EC 6 0 7 9 3 - 2 - 5 0 (first edition 
2002-01) Annex C Section C3.1 -e^^t" -5 7K^X—v ? > ^sSiJ$rfTV^ 1 
3 8 3 nml^lt^¥^feltl*?: ITU-T G. 650 T«Jfe"T S^ffiTSS^ 

Lit. *©iie**. K*fl(r©si^ig*ttfefc* 1 fc^Lfc. ssi 3 1 

0 nmC£ttS¥*§fcj£»& i feiSI;tLfc. 

ftfil 3 1 Onrat^H-SMFD, 1 3 8 3 n m \Z It £ ftWLife £- 



2 &V>ft7 7^ A*j»tt>lriT"bK«oaiJt*fTV^ ^-©^^^Jt^^iJ t ITff 
pB L' /t o 
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m& (dB/kn) 
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Ell 
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9.3 8 
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0.2 9 




01 


5. 1 


9.14 


0.3 3 


0.2 9 


0.3 9 



< , Kfc^&fflnrflB&ft? y4 A*i»©tt«.-c-€-©B**tt*i6i±$#s £ 

^(Dfztb, $1 1 3 8 3 n mfcS ft ft]** 0.0 4dB/km 

f b'T, I©f77^A*ll ftgl 3 1 0nmti3lt5MFD*S8.0~l 1. 
0 u m, 1 3 8 3 n m£ £ &j 3 ¥*^j£JS&^i£fi 1 3 1 0 n m (C *> § ¥ 

i£££Jfl&«fc-0 < , iO»fil3'83 nmtCi3(t5M#'+ 2 ~ + 8ps/n 
m/km t&5«t 3 tiSffStlTVsSOTf, DEI£©M ~> > 7*;^- F3t7 7-T A* 
£©^£14fc{£PiS$nTfc 0 . 5/ b 7- * ©fll&K: £ ~> TWflJT* 5. CA 

5. ^li:©^77^ A*££ffifflLfc»£, ySSft? 7-f A*©ifc«fc£fre38 



# / it¥4 - 4 9 8 8 ^ / ill;*MTlt ^^XtOigOHl^ODl 
(D^StK^) T'lit^u tlci 0 ^©p^i&MS 1 5 5 0 nraSti 0 t> 

*KP3ItlT. S©OH££ODgfc:g&£-ti:£fc«>K:» fiRrlW*fcttBfiT 

^ LT, M 2000-187733 Jf&ffiKiS li, *&(D <k o tljj 
wSnitJS. £©£&«, »'3l*Sfc©>t7 7-TA£, ^©^&ffl tftlL^, S 
tK^ (D2) S?ffl^t«*-r5^(hic«tO, «3l#«©-«Jfi^W*«ttfflj|l«'f © 

h 2 1 © .is t o h a § £ t § m © wl m t\ y$ m m & x m \z o d m & * j$ $ -a- 5 

^ffiT»s. :c:ti:«t!3; ^7 7-f A©tijt^[sfg<htefflg!iit*©H 2 t©ffis 
JK*SHje i6)5:<&D, frfc C OHSMsEtSt in^t teg 

£©ftfT&ffi©l»?EK:<fc 0 >&fi 1 2 4 0 nml:*lj5H,^fl:I^< ftftiR 
^> KiHOO nmffi«l:*inOHSHl^<3t«iRttffl!ffl$nS i l;5 Kfc 
^T^fc. t:5T; IHISgOft^rf ASS** (D2) *H»fcWr * 

j£T4fi)cLfcODSJCj;S!RJR*i*^, 1 5 5 0 nm^^J: <0 *> g & £ flflTT S£ £ 
t5. (fO^lC, liCDD 2 »f ^nSflftJ: 1 4 2 0 n m#ifi 

l^itS.^lT, d©D 2 ^Kl«t5!»iR«5fett/haFVJtttt»iL, H,8M*±» 

SHOO nmMt^4t5. bfc^oT, M7K^^ffl D 2MStVi 

o) *fxo i 4 o o n mftmz&tf z> oh mwmtmn Lfciar-e* 

5Kt)^t)5f. D 2&S&Wft;7 7^A*fcte±iBLfc£j£»&© 

ins tnm~?z> z. tj^ft*. 
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*S. £©;i<hte, ^BSHttD 2 Mat ±oT«lie^Kfc:tt£TODSa«£l*L 

fiE^T±IELfcffilS£fl¥ifcU D 2 1IICD2 #7 il «fc 5 7^«®J (3 

77 /t©«jfi£i*fc*5HT, STMl&SllMlKlfcttSifiB^ 7^A'©„ jfeS 1 3 
8 3 nmfc:fcttS¥^£&JS5k£iftS 1 42 0 n m fcfctt-S £ ©^ 

<fc. fi*s!SfliiI&K:43tt£Miaft7 7 7A*©. Sfil 3 8 3 nml;^(t§Wg 
iilfl^tiSfi 1 4 2 0 nmfc£&7 5¥i$fei£ttt&£©M<!:©av>#0 . 0 1 dB/ 

Huie^7 77 2 5tt4 8 i^mi©^^^^ 77 a©m^ 

fc*5, £t«©iftWlc:*^T, r 1 4 0 0 ■nm*«j 1 3 3 5 - 1 4 3 

5 nmfc*»tSffii8c© 1 J&fcffiU r l 5 5 0 nm#«j fctt, M 1 5 0 0 -1 

6 0 0 nml:*ttSttt©lfi^^f, D2lli(t ©Met D 

a & ic j: o s jg $ n fc 3t 7 7 7 a* s u £ m a i # u x t# s n # 7 7 7 ; \* © e m 

M£7^7 h;H2I© tst. 

^©X^7h;P0T, Stfi 1 3 8 3 nmfl-jfifcSltiJLT^S tf-7«, OHi 
\Z&®?Z&mmfkT~& D . C©3t777A«, 1 4 0 0 nmWtl 5 5 0 n 



ttffiMS © D 2 § £ if #J X. tf N j £ it A L fc © ^ , fit S fl# Pel ^ © £ '£ (7) ttffi 

El 8 ^ ?.BJ £^&=fc -5 jfcfi 1 4 2 0 nm//m#iftT$rfcft&£!ia& (A) 
A«S6 6n, Sfc&fil 5 0 0 nmttittfcfc*r;fcfc£2IJafc(B)a«BJ&5n&. 

D 2 IIIi(D)t7 7< A[;:43tt3*jfifcffifcS7fc*K?D#l&£LfcO 

(a) £fti#«K:flij£i/, ^n^n<nm£jz&[-fz>mi£mfr t> d 2 n 

( 1 ) D 2 MH#i<t|S]ii#lcD 2 »ftt*7r i <notfCfi»ttIl:&5ST 
feMLttCs&So * (Ditlib. D 2 fflSlflrfctfc^T, D 2 ^-^tC J:^PliR^^«ii 

(2) f LT, l&ftmfii&ft-rtt, D 2 ©-gBttfltiS^RB tffiSE&bTESfc 

-tnc#^T«*;*B*fc«;fc»4>bTv»<. ate, oDi«tiRi*iij; 

(3) ^ l/T, il^PiOtT^ODSt^ofc^^HllfeoTtt^ g§&© 
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Jl-5. 

(4) ifetf^t, d 2*&s$j&>e> *sisiHa*«ffl-f st., D2ii$nt^7 
7 -r n (?) & s a * afi m '> \z. & d it & % m a , «t m x m © \t be k o d s t © m 

IMfrWfctt, 0 2^11911^^1, Jftfi 1 3 8 3 nmt*5tt*¥^e2lfll5fe 
( adB/km £T3) I^Bt^^S 1 4 2 0 n m *5 ft £ ( b 

dB/kmi-f^)) a - b © D 2 & SI ffi » © 3£ 0 . 0 0 4 dB/km RT® 

C^T, ftfil 3 8 3 nm^IKLfcifiti, ^Oftfi^OHi@t©iiRH 

$gl.4 2 0 nm^MbftMU, H ©$:S©it 6 D 2# : f*«:3 7K: 

?U3ibfcA^'5A»*ftBT€r5^e»"C»*. Sfc, a - b fit £ 0 . 0 1 dB/km R 

J:>5A#WI:l^tf, D 2li^HteL/T^b, M 2 5tT 4 8Jtfia±iJ( 
SbTt3<^<hf;J;0> ±tELfc a - b{fi£ 0 . 0 1 dB/km K±Ct5 C t^T 

2 2mST©*>7 3 0 0 nmHT©)^7 7-f A'C^ot^S. 

fcfc, D 2 J|ltl;^7 7-i n<D^fcxkm&*mfet SfcPKUTtt, ^Ifcft 
7 7< A£D 2 MB#£&tt§D 2 ©Si^liS «fc 0 fc*&«TLTV>S»H5LK: 
MAfcf 3 0 0 B#r B t 1^±^BbT^6il^r?> Z. tifitf&LK. HtflBbfcD 2 
©a* 4£tt©¥«fH«5&«»«fl!lfcJ«nTD 2 ^fli^i'vatlt^ < ©T\ 
7f77-r A*l*l©jt8itD 2»^C«fcS!ftiKlR5feti, ifi5fet5A^T*5. 



ft^tS Z. t1fi~e&2>. fit, 1400-1550 nm(Dmfc^$L&Mmz& 
V»Tt>OH3l!RiR*JmilHSn, CWDMfelM pJfg^Tt^ 7 -f /SfcfijgTS 

.Tfc, ^<Dyty r< A'rtcii, as. o . i ppm astern© oHa##&-r 5 £ 

BP 5, S^l^lll^oTttOHS^S;^^?!^/^-^!*), ^nssse 

7<A'fti:MlTOHS$4fiKl/, 13-0 0nm~1600nm, 

t *)t>tf$L& 1 3 8 0 - 1 6 0 0 nmfc*»tS££flt*#»l5ftfc:iiinLTV> < 

^77 h**ii/ts^i«sn5. w: fir »Tfc * o .o i %e 

W^Ltf , M 1 3 8 3 nmtiSViT 0.02 dB/km~ 0.12 dB/km ©iS&^fg 
7K^«, 7tdr-y;utfit#S-rsMa^JS^^iB©S^(c«k*JSS-^ 

'5t>cDt#>LsnTVJS. fit, ^K^^m^tftissnsft:? 7-y a©ji 

COi^iKS^lttt, 3t7 7-r A'O^^fflt^i^, STK^ (D2) f 
(#JA«*#P?fl 2002-148450 #ft$R£#||g). 



;i©fc<£S£*©D 2M£:mt5±fELfcP 0 E !li£^&U D 2fflS£jflj§^ 

% 7 t -f a* f om**'^f x *«tt # $ b & ^ 5 *, c , ?i?S5S^ * w-fc a« s fflrE^ 

3II3SAT*4:WS.L<. MfB3t7 r-f A©#£jIbR# \Z, buIB^ 

TftILfcJt77^/^*t*>II#t$^fcfl)-6.fcfc^l:D2jjll^Stl|.. 

ilg^XtlKt #JAtf£^£fctt^«tt;tf7 (He, Ar, N2&£) 
t D 2 ©ig-^^X^ffl .Vi ?>n, ^©^-&> D 2 £ 0 . 0 1-1 0 0!«ttI^XT»' 
§ rt^SLH. 1 0 0 %I< D 2 fc^trjg^tfXte. mK-CjffllTioT 
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LI*. 

d 2&g&, tcfc*>\z, ^wzntcity r< ah, gij©#e>£#£igsns. 

d © * C 5 51 tt, ft 7 7 -f A* ©#tf^ 0.5~2.5%£te5«fc 

S&SIMACSHfcSns. #tf^O .5 % «fc 9/h£ V^cta &KrtBliJn©*-&K 
±aEU'fc3S*3ft J #^ni" . £Ac# W 2 .5 % «fc < J: -5 ft in©* 

Ktt,0!l*.«liJ«rl#©ftS© ct^fifltSfi?!^ 7 7-T A£^®tLTV>< 

m&Ccfc q SUB snfcft 7 7 -f Ae*t*»3i#UT3t 7 7 a* £®jigu :n 

£#k*>fc##lRofc. ■:©^77'f A©fcj£Jl£;X^7 HUB© 1 0J£@ 1 0 
0*. 1 3 8 0 nmttififcJStaLTHS t°-7 AO tt, OHliCg 

VST, >£^^g§© + CAtl, D2 10 0%, N20%©#7£MA 
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U UJS. 2 5 1CT 2 R^ttBLTD 2 MS£fT o It. ±IE&#©D 2 ffiSI&, 7 
2 WflHftHLT^6fe^*B**aiffi Lfc. *-©*g££0 1 EI 1 1 CD 

fci£*l&X^7 K;ng*^W6*^«fc'5 Kl, M 1 4 2 0 n m#ifiK:$r£:& t°- 
f Al 1 5 0 0 nm#fil:feifc&^n- F tf-? A2 ^ 

<hT<5>SI£©if D, MA2 IJ. D 2 MaSu©^jt^|5fa{ca7K^0 

fD/l^^^ lT«lf:ODlia§ KlXlfl^fclS^ < 0 T * -5 . 

O^Tf, ^t*>03t7T-f A£±^4>T"SUCDtf t*>K#£jgb£o £©£#> 
3t7r--f/tttt, 1 . 1 _^Klfc3«fc'5&3llB3R**Bimi/. 2 5.2 6 km 

tfC^DBrbT^KUfc 1 . f LT, D 2|lllfeLT*bOiSSl 4 2 0 nml: 

i)©eii*i^ (El 1 0 © 1 4 2 0 nmtiint) © £ ft * £ D 2 

«!Jia©ftjfli$H£ ©reft ssi'*, ^n&@ nc-t^TiLt, 

Sfeit^©fcfe(C, SiJ©#tf>^©#£jiL£fif5 D 2#LM©ft 

2Mm©Mi®l^£:©ll«tJ^fco f.O^f^i 3 ©- x-HlT^Lfc. 

in 1 2 a> e> ijh e av& «t ? c, mmm^m-cmmLfcyty r-r ntn ssi4 
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